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Summary. Increasing spatiatesolution in re-
mote sensing of thplanetary surfaceisnply to
take into account, forthe processing and
analysis, thecomplex informationthat is pro-
vided with the recent ofuture hyperspectral
datasetsFollowing (1), we have established a
new methodology for the analysis of Clementine
data,and tested it in the case bfare Humo-
rum. Anextended600 x 450km) multispectral
mosaic has been built from the Clementine
UV/Visible data,with a highspatialresolution
(340m) coverage. Several spectral analyses al-
lowed us to deconvolve the compositional prop-
erties (iron abundance) from the effects of soil
maturity, toderive the Ti content of the mare
units, and to establish a first-order evaluation of
the surfacemineralogy in the studied region. In
addition, the combination of theesultsissued
from an iterative spectral mixturenodeling
with the geologicand topographic information
hasled us to some inferences concerning the
emplacement and evolution of thdentified
units, the contamination ghese units by vol-
canic intrusions or ejecta deposits, vaall as
the heterogeneities of thenar crust inrelation
with the basin formation.

Introduction. Studied through many previous
works (e.g., 2, 34), the Humorum basin and
its immediatesurroundings constitute important
areas that can contribute to a bettederstand-
ing of thelunar crustalevolution. The location
of this region corresponds to the interplay of
both Orientale materials deposition and
Oceanus Procellarum basaltemplacement.
The well-preservedeologicstructures also re-
veal the greatomplexity of the region and may
provide significant clues on the tectonic, vol-
canic, or impact processes thatve modified
the crustalcomposition andstratigraphy. With
the general objective of studying in detail the
optical and compositiondieterogeneity of the

surface in the basin region, aocohsideringhat
the previous telescopic (e.g., 3, 4, 5) and
SSl/Galileo (e.g., 6, 7) observationgre lim-
ited in spatial resolution (several km), multis-
pectral analysebave been performed &igh
spatialresolution (340m), using th&lementine
UV/Visible data.

Data Processing anddbjectives. A multispec-
tral mosaic or image-cubdeasbeen constructed
from morethan 2000 rawClementingframes in
the 0.40, 0.75, 0.90, 0.9%and 1pum wave-
length channels. It covers Epacecraft orbits
and represents mortan 2.6 million spectra
acquired over an extendeatreal coverage of
600 x 450 km (14 to 34S in latitude, 36 to
52°W in longitude). The calibration ireflec-
tance hasbeen made throughndependent
SSl/Galileo spectra athe MHO, MH40, and
MH45 spots (extractedrom (8)). The pho-
tometric coherence of the mosaic is estimated to
be around 2%, on the basis of compariswitis
Galileo or telescopicspectra acquired in the
analyzed area.

The scientific objectives were to per-
form investigations on this mosaic in order (i)
to constrain thesurface properties through
analyses using all the spectral asphtial in-
formation, (ii) todeconvolve in thanalysis of
the spectral features the effects of soil maturity
from the compositional properties, (iii) to de-
termine atfirst order the maturity, theiron
abundance, and the titanium content (mare) of
the soails, (iv) to analyze tHateral variations of
the surface properties atragional scale, (v) to
determine the contamination of tbaits within
or adjacent to the basin by materials originated
from impacts or from basaltic intrusions, (vi) to
examine at a more locatale thespatial varia-
tions of the spectral properties associatéith
fresh mare and highlarataters omwith tectonic
structures.
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Analytical Methods. A principal component
analysis hased to the identification of 7 spec-
tral signaturegepresentative of the major ter-
rain typeswithin the studied region. With the
objective of modeling the respective abundances
of these identifiedypes, a linear spectral mix-
ture modelinghasbeen applied to thdataset.
The combination oEndmembersakes into ac-
count the information of maturity and Fe con-
tent (derived from th®.95/0.75um ratio ver-
susthe 0.75 um reflectance (9)), asell as the

Ti content of the mare unifglerived from the
empirical relation of (10)). The largeimber of
endmembersand the requirements of spectral
and geological coherence hded us touse an
iterative approach. Thenodeling aims at ex-
plaining the overall variability present in the
image-cube through successive logicambi-
nations of several geological endmembers. It
provides a better understanding of tmatial
distribution of the discriminatedurface units,

in relation with the information of geology, to-
pography, composition, and maturity. aach
iteration, the fractional abundances estimates
have to verify a number of conditions to be
considered relevant to the geologic mapping and
consequently, to validate the tesmwimembers
combination. The fractionare restricted to the
interval [0,1] andthe residualsare constrained

to be less thar2.5% for the 0.40/0.75 um
spectral ratio and less than 2% in other chan-
nels. Unlike the simple modelshat are cur-
rently used, it avoids physicalgberrant com-
binations of endmembersand allows for the
analysis of complesituationslikely to be met

at such ahigh spatial resolution. Theon-
respect of theseriteriadetermines the pixels or
areas ofthe mosaithat areunmodeled by the
considered combination of endmembérsack

of those pixels is kept through a maskage
progressively generated with the iterations.

Conclusions. Our spectralinvestigation of the
Mare Humorum region constitutesne of the
first studies of amxtendedunarregion at such
a high spatial resolution. Therefore, weave
developed a new methodology @mnder to per-

form spectral analyseabat are able to takato
account the complexity of the studied region. It
produces spectrally and spatially coherent re-
sults, with an increased reliability with respect
to more simpleapproaches. Despite the low
spectral coverage dflementinedata (5 chan-
nels), thespatial accuracy othe dataand the
reliability of the employed methodology allowed
for powerful spectral investigations. imited
number of representative spectral behaviors has
been identified. A detailednd precise mapping
of the corresponding spectral units in the Hu-
morum regionhas been establishedind their
optical/compositional properties habeen re-
lated to thegeologic and tectonicstructures.
The relevant scientific results we obtaingith

the application of thisnew methodology are
presented in thizolume in a companion ab-
stract.
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